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(54) COLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve usability by providing 
replaceable consumables with a non-volatile memory, storing the 
attribute information of the consumables and changing the information. 
SOLUTION: By a CPU 14 incorporated in the signal processing part 4 of 
a printer engine, a control signal is exchanged between a printer 
controller by executing serial communication 15. Besides, the 
communication is executed among the memories 203-206 for the 
respective developing units of M, C, Y and Bk, the memory for a 
photoreceptor drum 207 and the backup memory 230 by the CPU 14. In 
the memories 203-206, color information, a reutilizing frequency, the 
name of a maker, an ID number, the threshold value of a service life and 
the counter value of the service life are stored. In the memory 207, the 
name of the maker, the ID number, the threshold value of the service life 
and the counter value of the service life are stored. The counter value 
of the service life is the information counted up based on the number of 
printed sheets used by the developing unit and up-dated every print. 
Then, when the counter value of the service life becomes over the 
threshold value of the service life, the service life is informed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Color picture formation equipment characterized by forming an image in a photo conductor according 
to the picture signal inputted from the external instrument, providing the memory means of a non-volatile on an 
exchangeable article of consumption in the color picture formation equipment which prints this image on a record 
medium in the record agent of two or more colors, and making said memory means memorize the attribute 
information on said article of consumption, and changing the attribute information. 
[Claim 2] Color picture formation equipment of claim 1 characterized by said exchangeable article of 
consumption being the unit which enclosed the record agent. 

[Claim 3] Color picture formation equipment of claim 1 characterized by said exchangeable article of 
consumption being the unit which carried the photo conductor. 

[Claim 4] Modification of said attribute information is color picture formation equipment of claim 1 characterized 
by carrying out by computer which is an external instrument. 

[Claim 5] Modification of said attribute information is color picture formation equipment of claim 1 characterized 
by carrying out with the actuation means arranged on the body of equipment. 

[Claim 6] Color picture formation equipment of claim 1 characterized by said attribute information being the life 
information on said article of consumption. 

[Claim 7] Color picture formation equipment of claim 1 characterized by said attribute information being the 
identification information of said article of consumption. 

[Claim 8] The contents memorized by the memory means of said non-volatile are color picture formation 
equipment of claim 1 characterized by updating after performing print actuation of the count of predetermined. 
[Claim 9] The contents memorized by the memory means of said non-volatile are color picture formation 
equipment of claim 1 characterized by not updating when print actuation is not performed during the period when 
the power source of the body of equipment is switched on. 

[Claim 1 0] Color picture formation equipment of claim 1 characterized by coming to prepare the field which can 
be written in the memory means of said non-volatile. 

[Claim 1 1] The memory means of said non-volatile is color picture formation equipment of claim 1 characterized 
by being EEPROM. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophotography method or the electrostatic recording 

color picture formation equipment used as a color printer or a color copying machine. 

[0002] 

[Description of the Prior Art] Recent years come, printer equipment is colorized and it is increasingly used as a 
user's various expression means. Especially the color page printer equipment using an electrophotography 
method has attracted attention in respect of the silence, its quality image quality, and high-speed printing. 
[0003] After the color laser beam printer equipment which is one of the color page printer equipment scans a 
laser beam to a main scanning direction and performs the 1 st development using the 1 st toner on a photo 
conductor, it can come, and is looked like [ the process imprinted on record media, such as the recording paper 
of imprint drum lifting, ], then performs multi-colored picture image formation and record according to the 2nd, 
3rd, and 4th same processes succeedingly using the 2nd - the 4th toner. 

[0004] Generally each color toner of Y (yellow), M (Magenta), C (cyanogen), and K (black) performing image 
formation, carrying out the multiplex imprint of these at a record medium, and obtaining a color picture according 
to such four processes, is known for the color laser beam printer equipment of an electrophotography method. 
[0005] Next, the recording method of the multi-colored picture image in such conventional full color laser beam 
printer equipment is explained with reference to drawing 22 R> 2 - drawing 28 . 

[0006] In drawing_22 , an example of conventional full color printer equipment is shown, and the various signals 
which the full color printer equipment shown by drawing 22 treats flowing is shown in drawing 23 at it. 
[0007] First, as shown in drawing 22 , the photoconductor drum 1201 which rotates in the direction of an arrow 
head with constant speed is charged on a predetermined polarity and a predetermined electrical potential 
difference with the electrification vessel 1 204. Subsequently, paper is fed at a time to one sheet of recording 
paper P from a sheet paper cassette 1215 to predetermined timing with a pickup roller 1214. If the tip of the 
recording paper P was detected by the detector 1202, after laser beam L deflected by the picture signal VDO (8 
bits of each color component of pixel each) will be injected from semiconductor laser 1205 towards the polygon 
mirror 1207 driven by the scanner motor 1206 and it will be reflected by the polygon mirror 1207, it is led to a 
photoconductor drum 1201 through a lens 1208 and a mirror 1209, and a photoconductor drum 1201 top is 
scanned. 

[0008] On the other hand, the signal (following, TOPSNS) from a detector 1202 is outputted to the image 
formation section 1250 shown in drawing 23 as a Vertical Synchronizing signal. Moreover, a detector's 1217 
detection of laser beam L outputs the beam DITEKUTO (henceforth BD) signal used as a Horizontal 
Synchronizing signal to the image formation section 1 250. And a picture signal VDO is sent out to semiconductor 
laser 1205 one by one synchronizing with BD signal. 

[0009] The scanner motor 1 206 is controlled by the motor control circuit 1 225 to rotate with constant speed 
according to the signal S2 from the counting-down circuit which carries out dividing of the signal S1 from the 
criteria oscillator 1220. 

[0010] And synchronizing with BD signal, scan exposure of the photoconductor drum 1201 is carried out, 

subsequently, the 1st electrostatic latent image is developed by development counter 1203Y with the toner of a 

yellow color, and the toner image of a yellow color is formed on a photoconductor drum 1201. 

[001 1] Electrostatic adsorption of the detail paper P is carried out on the front face of the imprint drum 1216 at 

the same time polar predetermined imprint bias opposite to a toner is impressed to the imprint drum 1216 and 

the toner image of a yellow color is imprinted by the detail paper P, just before the tip of the detail paper P to 

which paper was fed to predetermined timing arrives at an imprint starting position on the other hand. 

[0012] Next, the 2nd electrostatic latent image is formed of the scan of laser beam L on a photoconductor drum 

1201, and the 2nd electrostatic latent image is developed by development counter 1203M with the toner of a 

Magenta color. Alignment with the toner image of the yellow color by which the image tip was before imprinted 

with the TOPSNS signal is performed, and the toner image of the Magenta color formed on the photoconductor 



drum 1201 is imprinted by the recording paper P. 

R)013] Similarly, the 3rd electrostatic latent image is developed and negatives are developed by development 
counter 1203C with the toner of a cyanogen color, and.alignment with the image with which the toner image of a 
Gyanogen color was imprinted before is performed, and the recording paper 1 P imprints. Subsequently The 4th 
electrostatic latent image is developed, negatives are developed by development counter 1203K with a black 
toner, alignment with the image with which the black toner image was imprinted before is performed, and the 
recording paper P imprints. 

[0014] Thus, the VDO signal for 1 page is outputted to semiconductor laser 1205 one by one for every process. 
Moreover, a non-imprinted toner image fails to be scratched with a cleaner 1210 for every imprint process. 
[0015] Then, if the point of the recording paper P with which the toner image of four colors was imprinted 
approaches the location of the separation pawl 1212, the separation pawl 1212 will continue contacting the 
imprint drum 1216, will be left after that, and will return to the original location until the tip of the recording 
paper P contacts the front face of the imprint drum 1216 and the back end of the recording paper P separates 
from the imprint drum 1216. And the stored charge on the recording paper P is discharged with the electric 
discharge vessel 1211, and the aerial discharge at the time of recording paper separation is decreased at the 
same time it makes easy separation of the recording paper P by the separation pawl 1212. 

[0016] It is fixed to the image developed at the end by the fixing roller 1213, and it is delivered to a paper output 
tray 1229. 

[0017] In addition, it is the generic name of all the elements except semiconductor laser 1205, the scanner motor 
1206, the polygon mirror 1207, and detectors 1202 and 1217 from each component of drawing 23 in the image 
formation section 1250 in drawing 23 . 

[0018] The timing chart of the relation of a TOPSNS signal and a VDO signal is shown in drawing 24 , and, for 
A1, printing actuation of the 1st toner color (Y) and A2 are [ printing actuation of the 3rd toner color (C) and A4 
of printing actuation of the 2nd toner color (M) and A3 ] printing actuation of the 4th toner color (K) in this 
drawing. From the section A1 to A4 serves as color printing actuation which is 1 page. 
[0019] Next, picture signal processing is explained. Dravying 2525 is a block diagram showing the functional 
configuration of conventional full color printer equipment 1302. In this drawing, a host interface 1303 receives 
the print information 1307 from an external instrument 1301, for example, a host computer, and sends the 
picture signal 1309 included in reception print information in the control signal 1308 included in reception print 
information to the printer control section 1304 to the image-processing section 1305. And semiconductor laser 
1306 is driven with the output signal of the image-processing section 1309. Moreover, the printer control section 
1304 controls the image-processing section 1305 by the control signal 1310. 

[0020] Prayying 26 is the block diagram showing the detailed configuration of the picture signal processing 
section 1305 shown in drawing 25 . The color processing section 1351 shown in dra vying ^ receives a 24-bit 
RGB picture signal from the host interface 1303 shown in drawing 25 , and changes an input RGB code into the 
YMCK signal which carries out sequential correspondence to predetermined timing. That is, it changes into the 
8-bit VDO signal with which an input RGB code is shown at M signal and a certain time at a Y signal and a 
certain time, and K signal is shown at C signal and a certain time at a certain time and which was mentioned 
above. 

[0021] Draw ing 27 is the timing chart of color signal transform processing which the color processing section 
1351 performs. A1 and A2 in dravying 27 R> 7, A3, and A4 show the printing actuation to each same toner color 
that dravying 24 explained. Furthermore, R1, G1, and B1 of draw|ng_.2727 show that the same RGB code is used 
to the printing actuation to each toner color. Moreover, a 2-bit color specification signal shows which color 
component each printing actuation is printing. Furthermore, "B" in each numeric value of the color specification 
signal of drawing 27 shows again that the numeric value is a binary expression. 

[0022] Now, in drawing 26 , gamma amendment of the VDO signal of Y, M, C, and K from the color processing 
section 1351 is done in gamma amendment section 1352, it is outputted as a 8-bit signal, and is inputted into the 
following pulse modulation section (the PWM section is called hereafter) 1353. In the PWM section 1353, a 8-bit 
picture signal is synchronized with the standup of an image clock (VCLK), and it latches by latch 1354. And the 
latched digital data is transformed to the analog voltage which corresponds by D/A converter 1355, and it inputs 
into an analog comparator 1356. 

[0023] On the other hand, an image clock (VCLK) is inputted also into the triangular wave generating section 
1358, is changed into a triangular wave and inputted into an analog comparator 1356 here. 
[0024] An analog comparator 1356 compares the triangular wave signal from the triangular wave generating 
section 1358 with the analog signal from the D/A comparator 1355, and outputs the signal by which Pulse 
Density Modulation was carried out. This signal by which pulse width modulation was carried out is reversed with 
an inverter 1357, and an PWM signal is acquired. 

[0025] It is drawing 2828 which summarized the timing diagram of the various signals relevant to the above PWM 
signal generation processes. 

[0026] Therefore, when the 8-bit image data inputted into the PWM section 1353 serves as maximum "FF (H)", 



an PWM signal with the widest width of face is outputted, and on the other hand, an PWM signal with the 
narrowest Width of face is outputted in the time of becoming the minimum value "00 (H) " 
[0027] ...... m 

[Problem(s) to be Solved by the Invention] Although the function of the body of a printer has evolved as 
explained above, it cannot be said that the function and management nature of an article of consumption are still 
enough. For example, speaking of the life of an article of consumption, the life detection approach of a 
photoconductor drum cartridge measured the potential on the front face of a drum, and only rough life detection 
of it was completed. Therefore, warning to a user could not but be the binary information of whether there are 
lives of enough by turning on a warning lamp in the display panel of the body of a printer, or there is nothing. 
[0028] Next, there was a case where the troublesome thing of noticing after putting into the body of a printer 
and printing occurred again, about the article of consumption which the idea of ** which gives ID number of a 
proper to the article of consumption of each [ speaking of the management nature of an article of consumption ] 
conventionally does not have, therefore became a life once. 

[0029] Moreover, the printer might stop to use it in the time of the Nighttime automatic operation etc. after the 
life information of an article of consumption, surely continuing. 

[0030] Therefore, the purpose of this invention is offering the good color picture formation equipment of 
usabiliity in the color picture formation equipment using an exchangeable article of consumption. 
[0031] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the color picture formation 
equipment concerning this invention. If it summarizes, this invention will be color-picture formation equipment 
characterized by to form an image in a photo conductor according to the picture signal inputted from the 
external instrument, to provide the memory means of a non-volatile on an exchangeable article of consumption 
in the color-picture formation equipment which prints this image on a record medium in the record agent of two 
or more colors, and to make said memory means memorize the attribute information on said article of 
consumption, and to change the attribute information. 

[0032] Preferably, said exchangeable article of consumption is the unit which enclosed the record agent. 
According to another mode, it is desirable that said exchangeable article of consumption is the unit which carried 
the photo conductor. 

[0033] As for modification of said attribute information, it is desirable to carry out by computer which is an 
external instrument. As for modification of said attribute information, according to another mode, it is desirable 
to carry out with the actuation means arranged on the body of equipment. 

[0034] Preferably, said attribute information is the life information on said article of consumption. According to 
another mode, it is desirable that said attribute information is the identification information of said article of 
consumption. 

[0035] As for the contents memorized by the memory means of said non-volatile, it is desirable to update, after 
performing print actuation of the count of predetermined. According to another mode, as for the contents 
memorized by the memory means of said non-volatile, not updating is desirable when print actuation is not 
performed during the period when the power source of the body of equipment is switched on. 
[0036] It is desirable to come to prepare the field which can be written in the memory means of said non- 
volatile. Preferably, the memory means of said non-volatile is EEPROM. 
[0037] 

[Embodiment of the Invention] Hereafter, the color picture formation equipment concerning this invention is ** 
(ed) on a drawing, and is explained in more detail. 

[0038] It has the resolution of 600 dots per inch (dpi) which is the typical example of this invention in example 1 
drawing 1 , and the color laser beam printer (henceforth CLBP or a printer) which performs image recording 
based on the multiple-value data with which each pixel of color component each was expressed by 8 bits is 
shown in it. 

[0039] In the printer 1 shown in drawing 1 , the recording paper P which is the record medium to which paper 
was fed from the feed section 101 is pinched by gripper 103f in the tip, and is held at the periphery of the imprint 
drum 103. At this time, a detector 8 detects the tip of the recording paper P, and a Vertical Synchronizing signal 
(after-mentioned) is generated by that detecting signal. The latent image formed in each color from the optical 
unit 107 is development-ized by the yellow color, the cyanogen color, the Magenta color, and each color 
development counters Dy, Dc, Dm, and Db that have the toner of black, two or more rotation copy is carried out 
to the recording paper P of an imprint drum periphery, and a multi-colored picture image is formed in the image 
support (henceforth a photoconductor drum) 100. Then, it dissociates from the imprint drum 103, is fixed to the 
recording paper P in the fixing unit 104, and it is discharged by the paper output tray section 106 from a delivery 
unit 105. 

[0040] The development counters Dy, Dc, Dm, and Db of each color have a rotation pivot to the both ends, and 
each is held pivotable centering on the shaft at the development counter optional-feature section 108. By this, 
each development counters Dy, Dc, Dm, and Db can maintain the posture uniformly, even if the development 



counter optional-feature section 108 rotates centering on a revolving shaft 110 for development counter 
s'election. After the selected development counter s moving to a development location, the development counter 
optional-feature section 108 is pulled by solenoid 109a in the photoconductor drum 100 direction in the 
optional-feature maintenance frame 109 focusing on supporting-point 109b. by the development counter and one, 
and moves in the photoconductor drum 1 00 direction. 

[0041] Next, color picture formation actuation of the printer of the above-mentioned configuration is explained 
concretely. 

[0042] First, a photoconductor drum 1 is charged in a predetermined polarity with the electrification vessel 1 1 1 
at homogeneity, on a photoconductor drum 100, the latent image of for example, M (Magenta) color is developed 
with the development counter Dm of M (Magenta) color by exposure by the laser beam light L, and the 1 st toner 
image of M (Magenta) color is formed on a photoconductor drum 100 of it. 

[0043] While paper is fed to the detail paper P to predetermined timing, the imprint bias voltage (+1.8kV) of a 
toner and antipole nature (for example, plus polarity) is impressed to the imprint drum 103 on the other hand and 
the 1st toner image on a photoconductor drum 100 is imprinted by the detail paper P, electrostatic adsorption of 
the detail paper P is carried out on the front face of the imprint drum 103. Then, M (Magenta) color toner which 
remains with a cleaner 1 12 is removed, and latent-image formation and the development process of the following 
color are equipped with a photoconductor drum 1 00. 

[0044] Next, the 2nd latent image of C (cyanogen) color is formed of the laser beam light L on a photoconductor 
drum 100, and, subsequently the 2nd toner image of C (cyanogen) color is formed for the 2nd latent image on a 
photoconductor drum 1 by the development counter Dc of C (cyanogen) color. And the 2nd toner image of C 
(cyanogen) color is imprinted by the recording paper P according to the location of the 1st toner image of M 
(Magenta) color previously imprinted by the recording paper P. In the imprint of the toner image of these two 
amorous glance, just before the detail paper P reaches the imprint section, the imprint bias voltage of +2.1 kV is 
impressed to the imprint drum 103. 

[0045] Similarly, sequential formation of the 3rd and 4th latent image of Y (yellow) color and Bk (black) color is 
carried out on a photoconductor drum 100, alignment of each is carried out to the toner image which sequential 
development was carried out with development counters Dy and Db, and was previously imprinted by the detail 
paper P, and the sequential imprint of each 3rd [ of Y (yellow) color and Bk (black) color ] and 4th toner image is 
carried out. Thus, it will be formed after the toner image of four colors has lapped on the recording paper P. In 
the imprint of the toner image of these 3 amorous glance and four amorous glance, just before the recording 
paper P reaches the imprint section, imprint bias voltage (+2.5kV and +3.0kV) is impressed to the imprint drum 
1 03, respectively. 

[0046] Whenever it imprints the toner image of such each color, imprint bias voltage is made high for preventing 
decline in imprint effectiveness. The main causes of a fall of this imprint effectiveness are to charge the front 
face of the recording paper P in imprint bias and reversed polarity by aerial discharge (for the imprint drum front 
face which is supporting the recording paper to also be charged a little), accumulate this electrification charge 
for every imprint, and for imprint electric field fall for every imprint that imprint bias voltage is fixed, when the 
recording paper P separates from a photoconductor drum 100 after an imprint. 

[0047] the imprint bias and like-pole nature which were impressed on the occasion of the imprint of the four 
above-mentioned amorous glance when a recording paper tip arrived at an imprint starting position, and were 
impressed to the effective alternating voltage of 5.5kV (a frequency is 500Hz) (including immediately after just 
before) at the time of the imprint of the 4th toner image — and the direct-current bias voltage of +3.0kV of this 
potential is made to superimpose, and it is impressed by the electrification machine 111. Thus, it is for 
preventing imprint nonuniformity to operate the electrification machine 111, when the tip of the recording paper 
P arrives at an imprint starting position on the occasion of the imprint of four amorous glance. In especially the 
imprint of a full color image, since it is easy to be conspicuous as a difference in a color even if slight imprint 
nonuniformity occurs, it is needed to impress predetermined bias voltage to the electrification machine 1 1 1, as 
mentioned above, and to make discharge actuation perform. 

[0048] When the point of the recording paper P with which the superposition imprint of the toner image of four 
colors was carried out approaches a separation location, the tip of the separation pawl 1 1 3 contacts the front 
face of the imprint drum 103, and makes the recording paper P separate from the imprint drum 103. The tip of 
the separation pawl 1 13 maintains a contact condition with an imprint drum front face, after that, separates from 
the imprint drum 103 and returns to the original location. The electrification machine 1 15 operates until the 
recording paper back end separates the imprint drum 103 from from, when the tip of the recording paper arrives 
at the imprint starting position of the last color (the 4th amorous glance) as mentioned above, it discharges the 
stored charge in the record paper (a toner and antipole nature), and while making easy separation of the 
recording paper by the separation pawl 1 13, the aerial discharge at the time of separation is decreased. In 
addition, when the back end of the recording paper P arrives at an imprint termination location (outlet of the nip 
section which a photoconductor drum 100 and the imprint drum 103 form), imprint bias voltage impressed to the 
imprint drum 103 is turned OFF (touch-down electrical potential difference). 



[0049] Bias voltage which could come, simultaneously was being impressed to the electrification machine 1 1 1 is 
turned OFF. Next, it is conveyed by the fixing assembly 104, it is fixed to the toner image in the record paper in 
here,' and the separated recording paper- P is discharged on a paper output tray 106. 
[0050] Next, the image formation actuation by laser beam scan is explained. . 

[0051] The optical unit 107 is constituted by a detector 9, semiconductor laser 120, the polygon mirror 121, the 
scanner motor 122, the lens 123, and the mirror 125 in drawing 1. . If paper is fed to the recording paper P and 
the tip is conveyed by the imprint drum 103, light beam L modulated by the picture signal VDO for 1 page 
synchronizing with it will be injected towards the polygon mirror 121 rotated by the scanner motor 122, and the 
injected light beam L will be led to a photoconductor drum 100 by the lens 123 and the mirror 125. Moreover, if 
light beam L is detected, light beam L will be detected by the detector 9 arranged on a horizontal-scanning shaft, 
and BD (beam detection) signal used as a Horizontal Synchronizing signal will be outputted. Consequently, 
synchronizing with BD signal, scan exposure of the photoconductor drum 100 is carried out by light beam L, and 
an electrostatic latent image is formed. 

[0052] The color laser beam printer of this example performs an image output in the resolution of 600 dots per 
inch (dpi) through the above image formation processes. 

[0053] As input data of this equipment, the color picture data (for example, data expressed of a RGB 
component) generated with a host computer (henceforth a host), the image data which generated with other 
image data generation equipments (still image recorder) etc., and was stored in a certain storage can be 
considered. For this reason, as shown in this equipment at drawing 1 , the signal-processing section 4 which 
processes the printer controller 2 which receives the image information from a host and generates image data, 
and its image data is formed. 

[0054] The example explained below explains as color picture data sent by the host. 

[0055] Drawi ng 2 is the block diagram showing the functional configuration of the printer 1 according to this 
example. In drawing 2 , a printer 1 receives the image information 5 of the predetermined description language 
sent from a host computer 1000, develops, and consists of the printer controllers 2 and printer engine 3 which 
output this as a YMCBk picture signal 6 with which each color component consists of 8 bits (D0-D7). Or since a 
host 1000 sends out bit data, such as RGB read by the image reader etc., as image information 5, he processes a 
printer controller 2 in this case, without interpreting this. 

[0056] Between a printer controller 2 and printer engine 3, the signal for various image formation is delivered and 
received in the form of serial communication besides picture signal 4. There are a page (direction of vertical 
scanning) synchronizing signal (PSYNC) sent out to the print controller 2 from printer engine 3, a synchronizing 
signal (LSYNC) of a main scanning direction, a 1-bit attribute signal (PHIMG) sent out to printer engine 3 from a 
printer controller 2, and a clock (VCLK) for data transfer in these signals. Here, an attribute assignment signal 
(PHIMG) is a signal which specifies the Rhine consistency of the image outputted from a printer, and 600dpi is 
shown at the time of PHIMG= "L" 

[0057] A printer controller 2 outputs the 8-bit signal of each color component for a picture signal 6 with a 1-bit 
attribute assignment signal (PHIMG) synchronizing with the clock (VCLK) for data transfer. 
[0058] Drawing 3 is the block diagram showing the functional configuration of the printer engine 3 according to 
this example. In dr awin g 3 , the scanner motor 122 is delivered that dividing of the reference clock from the 
criteria oscillator 10 contained in the optical unit 107 is carried out by the counting-down circuit 11, and it 
makes phase contrast of a dividing clock and the feedback signal from the scanner motor 122 predetermined 
phase contrast to the polygon mirror 121, and rotation of the motor control circuit 12 (the well-known phase 
control circuit which is not illustrated is built in) and the scanner motor 122 carries out uniform rotation of the 
polygon mirror 121. 

[0059] On the other hand, uniform rotation of the imprint drum 103 is carried out by the drive motor (un- 
illustrating), the tip of the recording paper P on the imprint drum 103 is detected by the detector 8, and a 
Vertical Synchronizing signal (VSYNC) is outputted to the signal-processing section 4. And the image tip of each 
color is prescribed by the Vertical Synchronizing signal (VSYNC). After a Vertical Synchronizing signal (VSYNC) 
is outputted, synchronizing with BD signal, a picture signal (VDO) is sent out to semiconductor laser 120 one by 
one by making into a Horizontal Synchronizing signal (HSYNC) BD signal generated by the detector 9. 
[0060] Moreover, CPU14 which the signal-processing section 4 builds in performs a printer controller 3 and 
serial communication 15, exchanges control signals, and synchronizes actuation of a printer controller 2 and 
printer engine 3. 

[0061] Moreover, CPU14 is communicating each development counter memory 203-206, the sensitization drum 
memory 207, and backup memory 230 of M, C, Y, and Bk through serial communication Rhine 202. The 
development counter memory 203-206 is EEPROM attached in the development counter of each color, and the 
sensitization drum memory 207 is EEPROM attached in the photoconductor drum cartridge. 

[0062] The timing of the above-mentioned Vertical Synchronizing signal (VSYNC) in an image formation process, 

a Horizontal Synchronizing signal (BD), and a picture signal (VDO) comes to be shown in drawing_4 . 

[0063] Drawing 5 is the block diagram showing the configuration of the signal-processing section 4. The signal- 



processing section 4 is divided roughly into the Rhine memory 20, the trace pattern processing section 53, and 
the halftone processing section by PWM in this drawing. 

[0064] The Rhine memory 20 carries out actuation read, with the image clock (PCLK) of printer engine 3, after 
storing the multiple-value image data (D0-D7) and attribute assignment signal (PHIMG) which are sent out from 
a printer controller 2 with the clock (VCLK) for data transfer. 

[0065] Moreover, the intermediate-processing-intermediate-treatment section by PWM consists of gamma 
amendment section 21, the D/A transducer 22, comparators 23 and 24, the triangular wave generating sections 
26 and 27, and a selector 28. And gamma amendment of the multiple-value image data from the Rhine memory 
20 is done in gamma amendment section 21, and after being changed into an analog signal by the D/A transducer 
22, it is inputted into the plus input terminal (+) of comparators 23 and 24. On the other hand, the output signal 
of the triangular wave generating sections 26 and 27 which generate a triangular wave signal based on the clock 
of 1/2PCLK which carried out dividing of it to the image clock (PCLK) is inputted into the negative input terminal 
(-) of comparators 23 and 24. 

[0066] And each comparators 23 and 24 compare these 2 signal, and generate the signal of the pulse width 
according to a multiple-value image. From a comparator 23, an PWM signal for resolution to form [ an PWM 
signal for resolution to generate the image of 600dpi ] the image of 300dpi from a comparator 24 on the other 
hand is outputted. The output signal of these two comparators 23 and 24 is inputted into a selector 28. 
[0067] According to the attribute assignment signal (PHIMG) inputted, at the time of PHIMG="H", a selector 28 
chooses the PWM signal (it is used for the image formation of resolution 300dpi) from a comparator 24, on the 
other hand, chooses the PWM signal (it is used for formation of the image of resolution 600dpi) from a 
comparator 23, and sends it out to the laser mechanical component 121 as a picture signal (VDO) at the time of 
PHIMG="L." 

[0068] Drawing 6 is the timing diagram of the various control signals relevant to the PWM signal generation 
process in the case of having no screen angle which the signal-processing section 4 performs. 
[0069] Drawing 7 - drawing 9 are drawings explaining the example of serial communication Rhine 202 between 
each memory 203-207 and CPU 14. 

[0070] Drawing 7 is drawing having shown the interface circuitry in the signal-processing section 4. 
[0071] In drawing, 21 1, 212, and 213 are digital transistors. 210 is an PNP mold power transistor, and when 
"Low" is outputted through resistance 214 from the port PO of CPU 14, it supplies a power source to VCC 
Rhine of the signal group 202. When it has been sensed that the user opened the door of a printer, CPU14 opens 
wide VCC currently supplied to each memory by making Port PO into "High", and turns off power. The clock 
signal for [ CS / which supply VCC of a signal 202 to EEPROM which is memory / the power source and CS ] 
serial communication in a chip selector signal and SCK, and DI express the input data to EEPROM, and DO 
expresses the output signal from EEPROM. 

[0072] The inside VCC, SCK, DI, DO, and GND of the above signal serves as each memory common bus, and CS 
makes it the signal line (from the port P1 of CPU14 - a port P5 to an output) which became independent in each 
memory (203-207), respectively, and it outputs CS signal of the backup memory 230 in the signal-processing 
section from the port P6 of CPU14. In addition, 215 and 216 are resistance. 

[0073] Drawing 8 shows the example of a circuit of the periphery of the Magenta development counter memory 
203. This circuit consists of electric substrates, and as shown in drawing 10 , it is included in the development 
cartridge. As for a digital transistor, 217-219, and 221-223, in drawingJB . resistance, and 224-226 is [ 220 ] 
capacitors. This circuitry has communalized both cyanogen development counter memory yellow development 
counter memory black development counter memory and a sensitization drum memory. 

[0074] Reading of EEPROM203 and the timing chart at the time of writing are shown in drawin g 9 . The output of 
the data to this EEPPROM203 is performed by serial communication. The DS of the serial communication 
consists of an operation code "2" bit showing the contents of the start "1" bit instruction, the address, and 
data. 

[0075] This drawing (a) shows the time of reading, and first, if a start, an operation code, and the address are 
sent out from the Maine control CPU 14 synchronizing with Clock SCK, data will be outputted from the serial 
data output terminal DO synchronizing with Clock SCK. This drawing (b) shows the time of writing, and the start 
sent out from Maine CPU 14 synchronizing with Clock SCK, an operation code, the address, and data are written 
in from the serial data input terminal DI. 

[0076] Drawin g 10 is drawing which looked at the Magenta development counter from the top. The Magenta 
development counter Dm is equipped with the development section 227, the memory circuit substrate 228, 
EEPROM203, and the connector 229 in this drawing. In a connector 229, the signal of CPU14 and EEPROM203 in 
the signal-processing section 4 is connected. 

[0077] Next, the contents stored in each memory are explained. The memory map of EEPROM of development 
counter memory is shown in drawing 11 . The life counter started after starting color information (a Magenta, 
cyanogen, yellow, or black is specified), the count of reuse, a manufacture manufacture name, ID number (proper 
number of the development counter), the threshold of a life, and use is stored in each development counter 



memory (512 bit x2). 

[0078] Among these, color information, a manufacture manufacture name, and ID number are information stored 
as read-only at the time of manufacture. In the case of the development counter in which a toner stuffing 
substitute is possible, the count of reuse is repacked and updates a memory content at works. A life counter is 
information which counts up by the print number of sheets which used the development counter, and is updated 
for every print. Moreover, the threshold of a life is for reporting a life, when a life counter exceeds this life 
threshold. 

[0079] A photoconductor drum memory map is shown in drawing J.2 . A manufacture manufacture name, ID 
number (proper number of the photoconductor drum), a life threshold, and a life counter are stored in a 
sensitization drum memory (512 bit x2). Among these, a manufacture manufacture name and ID number are 
information stored as read-only at the time of manufacture. Moreover, a life counter is information which counts 
up by the print number of sheets which used the development counter, and is updated for every print. Moreover, 
the threshold of a life is for reporting a life, when a life counter exceeds this life threshold. 
[0080] Drawin g 13 is the flow chart which paid its attention to the memory access of the period from powering 
on of this printer to a power source OFF. 

[0081] First, the contents of the backup memory 230 and the contents of each development counter memory 
203-207 which have remembered the former condition that a power source is turned on first are compared 
(S232). (S231) Subsequently, if the compared result is in agreement, it will judge that a development counter and 
a photoconductor drum are the same as that of a former thing, and print actuation will be performed. The 
contents of the backup memory 230 are updated (S237), in the case of an inequality, it judges in which article of 
consumption (a development counter, photoconductor drum) it was exchanged from the contents which are not 
in agreement with coincidence, and it reports it to a user (S238). The contents to compare are the manufacture 
name car name of drawing 1 1 , ID number, and the manufacture manufacture name and ID number of drawing 12 . 
The approach of information is described later. 

[0082] Next, whenever it supervises that the print was performed (S233) and a print is performed, a development 
counter and a photoconductor drum print life threshold are written in development counter memory and a 
sensitization drum memory at the time of manufacture, and a life count is counted up whenever it prints one 
sheet (S239). Moreover, if that the front door was opened also always supervises (S234) and it detects having 
been opened, it will start from the comparison of step S232. These sequences will be ended if the power source 
of a print is turned off (S235) (S236). 

[0083] Next, the approach of information is explained. The approach of information is roughly divided and has the 
following three approaches. 

(A) Express information for a print controller as the host computer 1000 which is a user terminal through a 
network 5 through serial communication 15 from delivery and there. 

(B) Through serial communication 15, indicate information at a printer controller and indicate the information by 
delivery from delivery and there at the display panel 208 (refer to drawing 2 ) of a printer. 

(C) Print and print out this information. Or this information is printed out on a power-on page. 

[0084] The example displayed on the monitor 1001 by the information approach of the above (A) at drawing 14 is 
shown. As shown in drawing 14 , when the common printer is being used at two or more terminals by reporting to 
a user terminal, it becomes possible to get to know the condition of the article of consumption of a printer also 
at the terminal of a printer and the physically distant location. 

[0085] In addition, not only when exchanged in an article of consumption, but when a user wants to know this 
information, you may make it see article-of-consumption information at a terminal. 

[0086] The example displayed on the printer display 208 by the information approach of the above (B) at drawing 
15 is shown. If it displays on a printer display panel as shown in drawin g 15 , an exchange person can check an 
article-of-consumption condition on the spot which exchanged articles of consumption. For example, when it 
exchanges for a used development counter, the residual life time can recognize on a display. 
[0087] The example printed out by the information approach of the above (C) in drawing 16 is shown. If 
information is printed out as shown in drawing 16 , it will remain as hysteresis. 

[0088] Next, the approach of modification of the contents of information stored in memory is explained. It is 
operated by the keyboard of the host computer 1000 which is a user terminal etc., information is sent to a 
printer controller through a network 5 from here, and data are further written in the article of consumption in an 
engine through serial communication 15. 

[0089] The example which performed this modification approach to drawing 1 7 with the host computer 1000 is 
shown. As shown in draw ing 17 , it is unattended operation etc. at night and it is not necessary to secure image 
quality but, and by making adjustable temporarily the life disregard level (life threshold) of a photoconductor 
drum, when a user surely wants to use a printer, even while applying by uninhabited at night, it can operate 
continuously. Moreover, a manual operation button may be installed in the printer instead of a host computer, 
and a threshold may be changed into it through a printer controller. 

[0090] In this example, although memory was explained taking the case of EEPROM, other nonvolatile memory is 



sufficient. CPU and EEPROM may put EEPROM built-in [ which was one-chip-ized / CPU ] on an article of 
consumption. In this case, the communication link with CPU14 of the signal-processing section can simplify 
more. * • . • . 

G0091] Moreover, the approach of forming a sensor in the body side of a printer, and attaching information 
supporters, such as a magnetic tape and a bar code, in an article-of-consumption side may be used. 
[0092] About the calculation approach of residual life time, in addition to the count of mere print number of 
sheets, you may perform more exact detection combining a conventional photo sensor and a conventional 
potential sensor, and may also write the result in the memory of an article of consumption. 
[0093] As mentioned above, according to this example, improvement in usabiliity can be aimed at by carrying 
nonvolatile memory in articles of consumption, such as each color development counter and a photoconductor 
drum, making the memory memorize the information about an article of consumption, reporting the information to 
a user and enabling modification of the information. 

[0094] The example 2 of this invention is explained to the secondary example. In this example, the area which 
reading and a user can write is prepared in each memory, such as development counter memory and a 
sensitization drum memory, and it considers as the configuration which has a user s information in the area. 
[0095] Here, the contents stored in each memory are explained. The memory map of EEPROM of development 
counter memory is shown in drawing 18 . User Information (user identification code) is further stored in each 
development counter memory (512 bit x2) with the life counter started after starting color information (a 
Magenta, cyanogen, yellow, or black is specified), the count of reuse, a manufacture manufacture name, ID 
number (proper number of the development counter), the threshold of a life, and use. Among these, color 
information, a manufacture manufacture name, and ID number are read-only information stored at the time of 
manufacture. In the case of the development counter in which a toner stuffing substitute is possible, the count 
of reuse is repacked and updates a memory content at works. A life counter is information which counts up by 
the print number of sheets which used the development counter, and is updated for every print. Moreover, the 
threshold of a life is for reporting a life, when a life counter exceeds this life threshold. Moreover, User 
Information can be written freely from a host computer. Discernment of a cartridge becomes easy when a user 
writes in his identifier here. 

[0096] The memory map of a sensitization drum memory is shown in drawing 19 . A manufacture manufacture 
name, ID number (proper number of the photoconductor drum), a life threshold, and life counter User Information 
are stored in a sensitization drum memory (512 bit x2). Among these, a manufacture manufacture name and ID 
number are information stored at the time of manufacture. Moreover, a life counter is information which counts 
up by the print number of sheets which used the development counter, and is updated for every print. Moreover, 
the threshold of a life is for reporting a life, when a life counter exceeds this life threshold. User Information can 
be freely written to a host computer. 

[0097] About read-out of User Information, information is displayed on a print controller through a network 5 
(refer to drawing 2 ) with the monitor of the host computer 1000 which is a user terminal through serial 
communication 1 5 from delivery and there. 

[0098] The example displayed on the monitor 1001 by the information approach of the above (A) at drawing 20 is 
shown. As shown in drawin g 20 , when the common printer is being used at two or more terminals by reporting 
cartridge identification information to a user terminal, an article of consumption becomes possible [ getting to 
know whose thing it is ]. In addition, when a user wants to know this information, you may make it see article-of- 
consumption information at a terminal. 

[0099] Next, the modification approach of the information stored in memory is explained. It is operated by the 
keyboard of the host computer 1000 which is a user terminal etc., information is sent to a printer controller 
through a network 5 from here, and the User Information data are further written in the article of consumption in 
an engine through serial communication 15. 

[0100] The example which performed this modification approach to drawing 21 with the host computer 1000 is 
shown. As shown in drawing 21 , where the article of consumption of ****** is can recognize easily by writing in 
User Information. 

[0101] In this example, although memory was explained taking the case of EEPROM, other nonvolatile memory is 
sufficient. Moreover, CPU and EEPROM may put EEPROM built-in [ which was one-chip-ized / CPU ] on an 
article of consumption. In this case, the communication link with CPU14 of the signal-processing section can 
simplify more. 

[0102] Moreover, the approach of forming a sensor in the body side of a printer, and attaching information 

supporters, such as a magnetic tape and a bar code, in an article-of-consumption side may be used. 

[0103] In addition, although the case where this invention was applied to full color image formation equipment 

was explained, of course especially in the above-mentioned example, it is [ that it is / of two colors or three 

colors / multi-colored picture image formation / equipment, and ] further applicable to monochrome image 

formation equipment in this invention. 

[0104] 



[Effect of the Invention] According to this invention, improvement in usabiliity can be aimed at by providing the 
memory means of a non-volatile in an exchangeable article of consumption, and making said memory means 
memorize the attribute information on said article of consumption, and changing the information so that clearly 
from the above explanation. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the image formation equipment of an example 1. 

[D ra wing 2] It is the block diagram showing the host computer of an example 1, and the information flow inside a 
printer. 

[ Drawing 3] It is the block diagram showing the flow of the engine signal inside the printer of drawing 2 . 
[Drawing 4] It is the block diagram showing the signal for performing image formation inside the printer of drawing 
2 . 

[Drawing 5] It is the block diagram showing control of the PWM signal inside the printer of drawing 2 . 
[Drayying 6] It is drawing showing the multiple-value image data inside the printer of drawmg 2 , and the relation 
of an PWM signal. 

[Drawing 7] It is drawing showing the signal line by the side of CPU inside the printer of drawing 2 , and CPU 
between EEPROMs in an article of consumption. 

[ Drawing 8] It is drawing showing the signal line by the side of the article of consumption between CPU inside 
the printer of d rawing 2 , and EEPROM in an article of consumption. 

[Drawing 9] It is drawing showing R/W of CPU inside the printer of drawing 2 , the signal between EEPROMs in 
an article of consumption, and the data in EEPROM. 

[Drawing 10] It is drawing showing EEPROM with a photoconductor drum cartridge. 

[Drawing 1 1] It is drawing having shown the example of storing of the data in the development counter cartridge 
of an example 1 (RAM area). 

[Drawi n g 1 2] It is drawing having shown the example of storing of the data of the photoconductor drum cartridge 
of an example 1 (RAM area). 

[Drawing 13] It is the flow chart of the part which write the memory in the article of consumption of an example 
1. 

[Drawing 14] It is drawing showing the example of a display on the host computer of an example 1. 
[Prawing 1 5] It is drawing showing the example of a display on the printer display panel of an example 1. 
[Prawing 16] It is drawing showing the example of an image of the test print of an example 1. 
[Drawing 1 7] It is an example of modification on the host host computer of an example 1 . 

[Prawing 18] It is drawing having shown the example of storing of the data in the development counter cartridge 
of an example 2 (RAM area). 

[Drawing 19] It is drawing having shown the example of storing of the data of the photoconductor drum cartridge 
of an example 2 (RAM area). 

[ Dr awing 20] It is drawing showing the example of a display on the host computer of an example 2. 

[Drawing 21] It is drawing showing the example of a setting on the host computer of an example 2. 

[Drawing .22] It is the block diagram showing an example of conventional image formation equipment. 

[Drawing 23] It is the block diagram showing image formation control and mechanism control of the equipment of 

dr awin g 22 . 

[Drawing 24] It is drawing showing the signal sent out from the controller of the equipment of drawing 23 . 
[Drawing 25] It is the block diagram showing the host computer of drawing 23 , and the information flow inside a 
printer. 

[Drawing 26] It is the block diagram showing the flow of the signal of the engine inside the printer of drawing_23 . 

[Drayying 27] It is drawing showing the signal for performing image formation inside the printer of the 
conventional example. 

[Drawing 28] It is a block diagram to show control of the PWM signal inside the printer of the conventional 
example. 

[Description of Notations] 

100 Photoconductor Drum (Photo Conductor Loading Unit) 
203 Magenta Development Counter Memory (Memory Means) 



204 Cyanogen Development Counter Memory (Memory Means) 

205 Yellow Development Counter Memory (Memory Means) 

206 Black Development Counter Memory«(Memory Mean?) , ,! 

207 Sensitization Drum Memory (Memory Means) 

Dm Magenta development counter (an article of consumption and record agent enclosure unit) 
Dc Cyanogen development counter (an article of consumption and record agent enclosure unit) 
Dy Yellow development counter (an article of consumption and record agent enclosure unit) . 
Db Black development counter (an article of consumption and record agent enclosure unit) 
P Recording paper (record medium) 



[Translation done.] 
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3« EPbIA 1 frb A 4 £T-/$* 1 ^-vCO* 

[0019] is^ffi^fflatco^TgiHj-r?). 0 

2 511 f*C07;W7-7''J>?gIl 3 0 2<D®ffi. 

^7i-X1 3 0 3lt fl-gB<S2§. tajX-tf** b3>fc" 
a-* 1 3 0 l/0^yj>hffi«l 3 0 7£§fiU g 



m^u > hffi mz^nzmmm 1 3 0 8 

^1 3 0 9 ^H^ffiJIgB 1 3 0 5 'Nigs. ^ LT, H«l 
ffiSSn 3 0 9(Dttl^«^'C*«#:U— tf 1 3 0 6 £fg 

wr*. x. >?mm®i 3 0 4«*j®«^i 3 1 
0 tz^-Dxmmmm^ 1305 ^Siwrs. 

[0020] 0 2 6 it, 025 fC^-f BHiffi^JiiSB 1 

3 o 5<Dmmumi$.^7r:-r^a-y^mx'$>^o 026 c: 
in? *7-5aasei 3 5 in 02 5 ir^-r^x h-r > 

?-7i-X 1 3 0 3^524 fc*-y b©R G BH^fl^ 
•T'SYMCKm^lC^-r^). BP*>. A^RGBff^ 
^^Bt«K{l^^^-rWa!Ufe8 tf-y KOVDOfl 
[0 0 2 1] 02 7 ittl 1351 

*>yft-H-c^. 02 

7 KiStf-SA 1 . A2, A3. A4I1 02 4TliL 
fciPlU&hT"— &lc#T3WJ»!f££*-r= MIC 0 

2 7WR1. gi. Bin &h-f-&.iz%f-rz>wmw) 
mztt vxm 1; r g b ^ <=, ns d £ ^^fo 
X. 2 try hWfe^m^lcJ:oT. &EPJ5iJ»f^if© 
eU5Jc#<DWJ£fToT^3#>£^t- . StCX. 02 7 W 

fefi^is^cDS-^fiinfe^ "b" ti^o^fflAvw^-u 

[0 0 2 2] £T. 02 6IC*5^T. fiy-m&ffil 3 
5 1J;I9©Y. M. C, KCOVDOi^l rffilE^l 

3 5 2TrffiiE$n. 8 t'-y LTttS^^tl. 

(Ki.T. PWMgi5t^T-5) 13 5 3 
PWMgCl 3 5 3TI1 8 \z y hCDSf^ 
ft^^iaflfe^P-y^ (VCLK) Oiffe±^0lC|pIS8$ 
tt77f 1 3 5 4T*7 7ft^ -e-UT. 
fy?;i'f-?^D/A3>n-? 1 3 5 5T*fJS-r-5 
77"P^«l£(C^$-a-. T7"nyP>Al/-i5' 1 3 5 

6(cA*-rs. 

[0 0 2 3] -7J. mmZUy? (VCLK) «. H£ 
&»±g|5l 3 5 8IC*)A^^n. idT. Z^iStC^m 
$nt. 7tDy'3>^l/-? 1 3 5 6l:A^3n5. 

[0 0 2 4] Ttn^vA-iz-^nseiJEMi 

£SB1 3 5 8^6WHftiS{f^<hD/AP>^U-^ 1 
3 5 5 7^<Dtf>7:>-py«^£:£i*!RU /t;|/7.its^il$ 

>A'-37 1 3 5 7TRK^n. PWM||^!) s f^n 

[0 0 2 5] J^±© t to^PWMm^4^7°P-fe7;JCH 

2 8T&&0 

[0 0 2 6] tot, PWMgEl 3 5 3 \ZAJj2tlZ> 8 
b'-y hCDiS^7"-^^«A<a "FF (H) " £t£%t% 
«fc^i<7)££;^PWMffi^^|1573^n. -7j. ft/hM "0 
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0 (H) " fcfc3<fc*T«>b«©«^PWM«^««aiA 
[0 0 2 7] 

[0 0 2 8] «*lfi©fitt»:t3l»Tt^tf, ®. 

5fe. H^CDift&SKHWOT I D^>A'-£ttr*£<^o 

[0 0 2 9 ] MA(DM«Aft. &ffl£f!l£Jfl 

[0 0 3 0] ffioT, *fBWOBW«. 5E*WDBJa:«tt 
[0 0 3 1 ] 

[0 0 3 2] Jff*L<tt. flia3?^nltg^^ftp a p<>:«. 
gBSSIS:^AU^--y hi?**. S'J©-i#fC=fc*U£. 

[0033] mm&mn<Dmmte. 
[0034] »*u<tt. wteMfttt^ttJ, 

fctt, iIfem«p a p©IiSiJtif$gT*S 

[0035] iie^Fff^eio^^u^fticEitsnfcrt 
•j ^r taa* s nfcrtgfa. k«*#o««*«»as n 



[0 0 3 6] iWIE^fffBttiO^tU^attttt***^ 

tt. HUfS^#§gt£©^U¥R«EE PROMT**. 
[0 0 3 7] 

[0 0 3 8] *Sg0iJ 1 
0 1 Kite, *589!©ft*«teSfcK5WT**» 6 0 0 Ky 
(dpi) rojgfU^Wl, £-£fig#6-Hlt 

^8 h'v hTS^^nfc^ffi^-^icSo'^TH^te® 
*f?3#7— tf-^u cutf, clbp. mm 

[0 0 3 9] ElUC^-ryj >9 1 lC*5<r>T. teHftflll 
0 3 f iCcfcD&Jf ^nt, 6?H7A1 0 

^O) 1 0 OK. ^OL-- y h 1 0 7 £D&felCfl2)££ 
•y*©h:f— fcWTSftfiSttSDy, Dc, Dm, D 

misie^;* nr. #feia^Pfiic$n*. eat 

lPttg?h'7Al 0 3=tD7>SS^nT^«n--y h 1 
0 4TSf3tl. 9Rtt$l 0 5iO»lffhWil 0 6 

[0 0 4 0] #6©gifc3gDy» Dc, Dm. Dblt 

niflg(c^ttss^«i«is i o 8K«jesn*. cnti 

ot, #i«gDy. Dc. Dm. Dbd SlftggSlR 

icuthiielt*>. *<Dmm*~feizmmT'gz. m®. 

0 8tt!MMg&Ht-?£j£l 0 9 bSf-bKUTlJitl 
iSS7l/-A 1 0 9 *Vl/y-f h* 1 0 9 a'lC<fcD*ft 
h*7A 1 0 0 73(^tC?lo?M6n. SftK^Al 0 0*f6] 

[0 0 4 1] ±te^pgCD7''J >?<D*?—m&M 

[0 0 4 2] sr. 1 1 l:ioti)th'7Al 

**ftk:J:oT«tffcK7A 1 0 0±(C, #Jx.«\ M (V 
-tf>^) fi©»«**M (Tif>^) fe©^#HDm{c:J; 

ostsn. jsjtH^Ai o o©±jcm e 

©*1 © h^— «*<»j6jESn*. 
[0 0 4 3] Br£©$"f 5 >^T?E«ttP**l&itt 

^7XtE (+1. 8 kV) jMk^CH^A 1 0 3 {CEPJP 
lfH7Al 0 0±fflf 1 «*t|Ba«Pt 

e^$n*t*tc. ewspij<e?H5Aio30*ffi 
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[0 0 4 4] JStEK^A 1 0 0 _ttcu — tftf-A 

TC (->7» fe«»Dc CiOiJtH7A 1 ±© 
»2 0»«A«C (->7» &<D%H2<D hi— IMtfi&ftfe 
tlZ. tLT, C (->T» fe©l2©ht-ill 5fc 

T-SieWJC. fi?H7Al O 31C+2. lkV©fi?A 

[0 0 4 5] IsHttCbT, Y MID-) fe, Bk 

fe©£!3. Jg4©»*a«tf7tH7A 1 0 0 ±lz 

m-AMffczn. tn^ntfmm^D y . Dbciotn 

^SiSn, E*i«Pi:ftl:lK?sntht- fl&£{£8 
^tit^tiTY Mid-) e. Bk izfyyi?) fe© 
13, fg4©#h-t— *i)«IB*fi?Sft5. Zicr)j;e>fc 

it, ie»«p±ic4fe© N±-*j&«a*ofctt«r» 

?K7A1 0 3\Z^n^ti+2. 5k V, +3. OkV 

[0 0 4 6] CO«k5-tt#feO h^— flKDte^Sfr 5m 

T£l»jfcf*fc«>T?**. d<Z>(E¥3&*©fiT©£&B 
Htt, K**SPj&<IE^«lC«ftK7Al o o^smn* 

ffit)«T«*-rs) > z. <t ic^ib $ 
[0047] ±te4fea©te¥©^tc tei^ftsteSaWfc 

8SHJBE5. 5kV (HSfttt5 0 0Hz) tc!S4©h7- 
Hm&rofiSit/^ 7XM+3. OkViEIIJtTS 

mssi i itcHJjso-r*. ^©=toic4fea©K^©^ic 

E»iKPOftS«*<<E¥HJ*&ffi«»CitUfcRfC#«»l 1 
1 £ftf££it£©W:. g?A758t±t5t»©feOt 

[0048] 4fe©h^-- ^a«te^$nfctB^iBEP 

e^H^A 1 0 3©SHBK8&ttU EftKP^H? 
A 1 0 3j&>S$HRS-a:4. 5T$t/IU 1 3©5fc5$te. ft^ 



0 3fr*>mnT7t<D&mtzmz. afusgi 1 5«±i2© 

«£iSUfc£^5a2»itt«*a«IE^K7Al 0 3« 
«P©«yai*«C3Pil*7fi« ©*H5A10 0i:g?K 

7A1 o 3 t^Pfig-rsny^©ffip) \zmvtzt.% 

[0 0 4 9] Z\tltmmiZ, ^ttggl 1 1 (CEPSnLT^ 
PttStfgii 0 4tr&i*;*n. c:TB«fi±©ht- 

«*^#$nTpsshu-r i o 6±K#tB3n*. 
[0050] jfctiu— tftr-A3taEK«t*ia«i»i«»ff 

[0 0 5 1 ] SI fcfcVVT, 3t#a.= y b 1 0 7te, ft 
W»9. tf 1 2 0. ^'JJ>*7-1 2 1. 

X+ttt-^12 2, V>X\22>. 5 7- 1 2 5JC 

•fcDflWcsn-ct**. iB&a£p*^jBE$n, *<r>%mt 
fi?F7Aio3i:te$ti5t, ■entrawu-ci'* 

-S>#©ll«e^VDOfc«fcBXil3n;fc3fctf-AL 
X + ^7-^:-^ 1 2 2 ICfcOSHBSnSstfyrf^S 

5-i 2 iKi6]ttT»man. ^©Wffi^nfc7tt*-A 

L(4I/>X12 3, 5 5- 1 2 5 C «fc 9 jggft F 7 A 1 0 
W±{Cg2SSn^ffi§g9{'«tD7tt-AL^tB3 

n, *¥H«fi^tft«BD (tr-A«m) m^a<m* 

[0 0 5 2] *^Jt«0*7-l/- tfk'-A7°U >^ 
«. &±0<k'5fciB*#JSaeSi[8T6 0 0 h* y h/-f 
>^ (dpi) ©*Hfc«T?Hiftffl2j&fT 5. 

[0 0 5 3] u08i©AAT-?tl/Ta'. 

RGBBg5TT*s$n«.7^-^) 

T^fiEU. fsi^A^©fB1ft^{r^bfciil^7 ; -^^<i: 
A^ibns. z.(DfcH>, £©^B!cte, aitc^-rj; 

■r * «^»a» 4 *«» »t 6 nx ^ * . 

[0 0 5 4] «TKK"W-rs3li6«T?tt. *7>hfr£i£ 
[0 0 5 5]12li, **««K!E5yU>^10«ffi 

1 tt^X h=J>tri-3? 1 0 0 OA»S2ISnT<*0f3£ 
©f^WS§©BtHf&5£g{iLTgP!U cn^&fe 
^8h*7h (D0~D7) T«)5g$nSYMCB 
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k) ■*«^6tLTai*-r-B^'>J>^3>hD-72 
hlOOOH -f /-v'J — ?mT'Wifrj2iAjtzRGB& 

OiMv n x- 5 tLxaiffi-rs 

[0 0 5 6] yu>?n>hn-7 2iy | J>i'x>y 
>3 tCQfflTte, H{ttft^4«^fCfc«*CDiIi*§iPJ&CQ 

2£2lffl-r<5'*-s> OJ^«?jrS]) H»m# (PSYN 

0 . lEitttfaommm* (lsyno . -/v>9 

yh©»t{3*» (PHIMG) . y : -9&mm9ay9 
(VCLK) JSttJg^M^ (PHIM 

5£-f Sff^T&O. PHIMG= "L" ©tt6 0 0 d 
p i £r^T « 

[0 0 5 7] 7 r U>j'a>hD-7 2lt HflMt^6£ 

&£s£5t<d8 t*-7 hcom^£, i t'-y h<Dm&m>£.m^ 

(PHIMG) tmz. "T-ffcmmZUv? (VCL 
K) iClB^LTfcB^-f -So 
[0 0 5 8] HSfcM^IJtWCtES^U >^X>5?>3 

#oL--y hi o 7 c**n*x*P5siB»i o 

X + ^T^-^ 1 2 2a>6CD7>f-K/t^^tOtt 
fflf^ffitiittsi^cx+ttt-^ 12 2* 
^-^Kffll[HlS&12 (B*Lfct>4M51<BffiffiiWW[§lB£ 
ftjg) iCiD, tl/T. X^r-VT^-* 1 2 2 ©EHBW 
#'J:J>S7-1 2 1 IdfeiiSn, #'J^>57- 12 

1 zmmmfczitZo 

[0 0 5 9] -75, g?h'7A 1 0 3 (^f 
B*) K«k0«8lH!lESft. C9H7A10 3±©Eft 

(VSYNC) «««^a8«4»Ctti»Sn*. LT, 
SKISISBft^ (VSYNC) iCfcD. &fe<Dii«^ 

isstis. sttPittiffi* (vsync) *«m*snfc 

ft. «fflS9K:J:oT£&£n5BDte^&*¥RISHS 
^ (HSYNC) tit. BD{f^CH»]LTH&<f*t 

(VDO) ¥m#.ls-*fl 2 OtCittB^n^). 

[0 0 6 0] flMMM*4!W*S**-*CPU 1 4 

«7 P U>^=i>hP-^3t->'JT;l'fflffl5$:ff^o 
T, frKWf£5£&L. 7U>^3>HD-7 2t7'J 

[0 0 6 1 ] CPU14H M, C. Y, B k CO 

* 'J 2 0 3~2 0 6 ti&ftKvA^'J 2 0 
7 trtyZTy?** 1 ) 2 3 0 4yU7Jmi7<>2 
0 2£frbTa«*fTfcoTlr>5. Slffegg^'J 2 0 3 
~2 0 6ll &e©«*SK:StftttT*-5EEPROM 



•> KEtftttT*S E E P R OMT"$>£>o 
[0 0 6 2] B*JBJ«:/o*;UC*»7*±ifi©*ittraSI! 

(vsync) . 7it¥■mmm^ (bd) . m 
mmn (vdo) co^-r 5>yttH4c«r«k3ctt 

[0 0 6 3] m 5 teff^fflggB 4 CO^fig^^-T s/ £ 
'J 2 0, it*/** — >»S«5 3, fL-T, PWMICJ; 

* +ni]BM!is«»;:**ja ns. 

[0 0 6 4] 7<>/ : E l J2 0(l 7 l J>i'3>hD- 

7 2^e,simsn-5#niH«7 ; — 9 (do~d7) tjg 

(PHIMG) &7"-9&mm9u-y9 (V 
CLK) iCTftttUfcft. ^'J y9x.>i?>3(DM&9 

uy9 (pclk) Kioa^tB-ri&res?"*. 

[0 0 6 5] PWMtCJ:^*rp1«!iaa5«. rMiE 

352 1, D/A^g|g|S22, ny/tU-^2 3, 2 4, 
H£}i£fi£gB2 6, 2 7, ROC -\lV9 9 2. 8 tCT«?J& 
$ns. -t LT. 7^ >*^E'J 2 OS^WMISt- 
*ttr*tIE*2 lKTrWiESn, D/A^&gB2 2 tC 
T7:*-ny«#fc:SE*anfc«, a>/^-^2 3, 2 
4CDIEA7JS$T ( + ) fflTj, 3>/tU— 

*2 3, 2 4 CDftA^?" (-) fdtt, WmZOy? 

(PCLK) i^tl^7>^Lfcl/2PCLKC0^n-> 
*K*-^T=ft*flM»*«£-r*HftgMB*fe«2 6, 
2 7C0tB*(g^A73$n-5. 

[0 0 6 6] -?-LT#*CD3>/^— 92 3. 2 4H 

«^££)&-r-5. 3yAU-^2 3*5tt)S«lI*6 0 

0 d p i ©iS«££j5E-t-5;fc«&<PPWM{r«ta<, —75, 
3>/^l/-5' 2 4 3 0 0 dpi CDHfgiS: 

^K-r^fcfecopwMW^ai^^n^,, ;in<=>2ocD 

3>/tlx-^2 3, 2 4<D&Jjmm-£-tl/9 9 2 8 KA 

[0067] -fe 1/^*2 8fiA^^n^)M«f§S«^ 
(PHIMG) tCftoT, PHIMG = " H" CD<h£, 
n>A'U — ^ 2 475^CDPWMff^ (iiS3 0 0 dp 

1 OBHfcJBlSKttffl) SSKb. -77PHIMG = " 
L" CD<h£. 3>A°l/-^ 2 3^e>COPWMm-^ (#?# 
S6 0 0dpi <Dm®L<DMf&\zmm) SrS&LT, iStgi 

(vdo) tbTi/-ifii»i 2 i^siaa-r^« 

[0 0 6 8] 06te, «^«ia«4*«*fT"r*X^'J- 
>ftilLC0J®^-C0PWMm^^^7'P-fe7.^M^-r'& : & 
liUffltO^-f Aft- 

[0 0 6 9] 07~09lt S-^U 2 0 3~2 0 7 i 
CPU 1 4Pd]CD->'J7;l'ffl<i7-1'>2 0 2CDB r &0tJ£ta 

[0 0 7 0] 07tt, {f^&SSUTCD-f >^-7i- 
X[5]gS$:^L^:0T ! $)'2). 
[0 0 7 1 ] HldiSl^T, 2 11, 2 12, 2 13lif 
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~J9)VV7>i?X5>T°$>Z>o 2 10BPNPI/W-h 
7>> 5 X^T*0. C P U 1 4 ©7p— h POi^itii 2 
14£;frLT" L ow" *tta^^nfc«-&tC« <f £?P 2 
0 20VCC7-T >IC«iK*«J&-r*. CPU14I1 

-hPOr High" tit. ^t'JCilftl/TH 
SVC CfcHliftU nft&WZo «^2 0 2CDVCC« 

^UTrasEEPROMicwieTsmffl. csiif7 

SCK(l->'J7;HMffl©^n7i?ffi 
DI(iEEPROMMDA*T-^> DOI1EEP 

[0 0 7 2) jy.±CD{I-5|<D5-&VCC, SCK, DI, 
DO. GNDIl^tiJ^l/UtftotfeO, CSB 
5**11 (2 0 3~2 0 7) (C^-n-?-*nffiALLfcm^7 
-f> (CPU14©#-hPl~#-hP5^f.ffi*) 
tU «#«m»tC**Ay^7-yy^^: »J 2 3 0©C 
Sffi^'i. CPU 1 4©#-hP 6 3^&ttlATS. (W. 
2 15. 2 1 6tegtrET&-5>. 

[0 0 7 3 ] 0 8te. TMyZmffig*^) 2 0 3©I 

fiiiSnT^S. 08H43^T. 2 2 Ote^v^h^ 
>>»X^, 2 17~2 19. 2 2 1 ~2 2 3 2 
2 4~2 2 6tt3/f>-!tT| 1 5. C<7)[h1SS«6£«->7 

[0 0 7 4] B9KEEPROM2 0 3©0E*fc*. • 
f MW^-f S t - h* ? *$nS. 'WEEP 

PROM2 0 3^CDx— ^(DtB^tt. ^'J7JH«i:J: 

h r l j t*-y h^©^«r*^t>-r^3— H 
r 2 j My h. 7 KUXfcitf^-i'TflMcSn*. 
[0 0 7 5] |WI0 (a) K*&#-B#£*U tf. 
^-f/SPCPUl 4^e»^P->'^ S CKtllsIfflbTX 
*-K *^3-h*:fc<fcO'7h*l'X£i2ifflT5<i:, ->U 

7;ux-^i±s^«^do «t 07-?^ □ v f s c Kir 

RfflLTHWlSna. |a]0 (b) tt. ##&<*-ll#£7S 
U >CPU 1 4^6^n-y ^ S CKtCRffiUTjg 

tb^nsx^-h. *<n-h*. 7 KUXisJ-tfx-* 

[0 0 7 6] Bl 0tt7€>^I»86±j!»61fcBT 
P0fC*3^TV-if>^^ggDmtt, §?fgigB2 2 
7, ^UHJg&S^ 2 8. E E P ROM 2 0 3, 3* 
£3*2 2 9<Hft*.Tt^5. 2 2 9 (C&l^T. ft 

<MaSa54K:»<5CPU 1 4 EEPROM2 0 3 t 

[0 0 7 7] 5fcK&/ ; EUfc»tt;£n«l'3«Ktn»TBi 
HJ-f&. 01 lCIM^t'JWEEPROMO/t'J 
#91ftB^%U (512h'vhx2) II 



i>rh*«»s) . wpjjbbr. iSig/^*-«, i d 
ift-rs. 

[0 0 7 8] d(D5%. fe««t»jt^-*-*t I D 

<to* r 7> h7-yy-rsfe©T. 7 p u>h^tcs^r^n 

[0 0 7 9] 01 2H«®7tH^A^ ; EU-7^7 p S:^ 
"To tfStK^A^tU (5 1 2 k*-y Fx 2) Ktt. gig 
IDt>A'- (f»i^H7A©lft> 
a*-) . *#u*v»tt. *#*S>*&tMfrr*. 

[0 0 8 0] 013H #:/U >*<£>tti!IUSAfr6*M 
O F F $ TCDj^CD * * U 7 S L 7 D 

[0081] mis^oN^nst (s 2 3 1) . 

*1?JtC«HtjCDt»cli^fB1tL.TSSA*-yi7 7<y// ; eU 2 
3 OWft^tSSI^&^'J 2 0 3~2 0 7©^I^$:it 
^5 (S 2 3 2) . #V>T% Jt$SELfcfg*#-§fcLT 

7?777'^ : tU 2 3 0©rt«£3E»?l, (S 2 3 7) . 

* (s 2 3 8) „ tt«-r*i*3*tt. 01 KDmmzu- 

«tID7">A*-i. 0 1 2©Sijg*-#-£<!: I D:h 

[0 0 8 2] ^tC^U > hj&«fT!4tonfcCt£B£aUT 
(S 2 3 3) . 7'J > h*tfT*t>n4fc^K. «*tf, 

>hTSfcO*tC»#^'5>h$:* r 7>h7-y/-rS (S 
2 3 9) o 7a>b\ t T&mfrWtZ.t*>%\Zti. 
SLT (S 2 3 4) . IB*»nfci:t&«ttlLfc6^7-y 
ys 2 3 2<75jt«75^e>7,^-hTS < , 7'J>h©«iRj&* 
OFFStlfcb (S 2 3 5) . ;n^y-ir>XI^ 
7-TS (S 2 3 6) . 
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[0 0 8 3] £.\zm%\OJj&\Z-z>^TmWTZ>o $g»© 
< #ttT^T© 3 -DOlsmtf&Zo 

(A) >>>)7)imm 1 5^11. yj>hn>ho- 

hn>tfi-^ 10 0 OlCTS^-f 

(B) ->'J7A*iIfsl 5^flT. yu>^n>ND- 

;U2 0 8 (0 2#R8) (Cfit$8£i£DS^-f<5. 

(C) ^1»$S$BlB'ILTyj>h7^h-r^. ^fcti. 

[0 0 8 4] 01 4(C±te (A) (D^^te-e^E-^ 1 

00 ii:SSLfe«^t. 0i4lc^TJ;5tc. 3- 

sflgfflbT^-5«^{c, tvammzMntzmm 
[0 0 8 5] fc*s, c©$g»«, s^p^msn^t 

ftl ?> n -5 J: o \Z L T J: 

[0 0 8 6] 01 5tC±tB (B) ©$S»*&T^U>^ 
X-Y X^lx-f 2 0 8^^*bfc^J^*-r. 015tC^T 
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